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MISSISSIPPI-KASKASKIA-ST. LOUIS BASIN 

LITTLE INDIAN CREEK DAM 

WASHINGTON COUNTY, MISSOURI 

MO. 30718 

PHASE 1 INSPECTION REPORT 
NATIONAL DAM SAFETY INSPECTION 

United States Army 
Corps of Engineer& 
. . . Mniing rht' Arm~· 
... Mniing rht' Norion 

St. Louis District 

Non-n~nository Item 
AUG 1 8 RECU 

University ot IVl,ssouri Rolla 
Federal D~~~t # .02...~ 

PREPARED BY: U.S. ARMY ENGINEER Dlts I K1-e!'f, :::>T:-~OUIS 

FOR: ST A TE OF MISSOURI 

SEPTEMBER 1980 



APPLICATION FOR REGISTRATION PERMIT 

DATE: August 12, 1983 

PART I: GENERAL INFORMATION 

Owner ( s) Name: DeSoto Mining Company, Inc. Phone No. (314)678-2665 

Address: Box 35 

Richwoods, MO Zip 63071 
----

Name of Dam DeSoto Mining Company Pit and Plant 11 A11 Damr.D. No. M030468 

Location of Dam Centerline at Maximum Section: 
Township/Range location not applicable 

Sect. , T N, R ~ 

Approximate State Plane Coordinates~47,000 ft. North, 416,700 ft. East 

Owner's Engineer: Rolla Geotechnical Consultants Reg. No. E-15440 
-------

Address: P.O. Box 703 

Rolla, MO Zi p65401 ---"--------- ----- Phone(314)341-4470 

ATTACHED DOCUMENTS (Note: This application is not complete without Parts II thru VI) 

PART II: REQUIRED CERTIFICATIONS BY ENGINEER* 

PART I II: I NSP ECTI ON REPORT* 

PART IV: REPORT ON CORRECTION OF DEFECTS (if applicable)* 

PART V: PROPOSED OPERATION AND MAINTENANCE PLAN* 

PART VI: REPORT ON CONSTRUCTION SEQUENCE** 

* 
** 

SUBMIT TO: Dam and Reservoir Safety Progralll 
Division of Geology and Land Survey 
Department of Natural Resources 
P. 0. Box 250 
Rolla, Missouri 65401 

See Rules and Regulations for Clarification 
For Industrial Water Retention Dams Only 



LMSED-PD 

Rt.PLY TO 
ATTENTION Of' 

Mr. Durward Spees 
Desoto Mining Company 
Box 35 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT. CORPS OF ENGINEERS 

210 TUCKER BOULEVARD. NORTH 
ST. LOUIS. MISSOURI 63101 

Richwoods, Missouri 63071 

Gentlemen: 

30 September 1980 

The purpose of this letter is to furnish the Phase I Inspection Report for 
Little Indian Creek Dam (MO 30718), located in Washington County, Missouri. 
The inspection was performed under the National Program of Inspection of 
Non-Federal Darns. I have inclosed a "Statement by the President" which 
explains the program in detail. Further, I would like to thank you for your 
participation in the program. 

Unfortunately, I must inform you that the dam has been classified in the 
unsafe, non-emergency category. This classification is based on comparing 
the condition of the dam with the criteria set forth for the National Program 
of Inspection of Non-Federal Dams. 

As stated in the report, this dam is classified as an intermediate size dam 
with a high downstream hazard potential. Our evaluation indicates that the 
spillway will pass only 12 percent of the Probable Maximum Flood without 
overtopping the dam. Since the spillway is not capable of passing 50 percent 
of the Probable Maximum Flood without overtopping the dam which could cause 
failure, the spillway is considered seriously inadequate and the dam is 
considered unsafe. 

The Corps of Engineers is constrained from performing additional 
investigations beyond the scope of the Phase I Inspection. Detailed 
investigations may be needed to determine the requirements for obtaining 
additional spillway capacity. Such additional investigations are the 
responsibility of the state or owner. 

It is recommended that the owner and/or state prepare an "Emergency Action 
Plan" to outline actions to be taken to minimize the downstream effects of a 
dam failure and provide an effective warning system. 



LMSED-PD 30 September 1980 
Mr. Durward Spees 

Under provisions of the Freedom of Information Act, this information will be 
subject to release, upon request, to interested parties upon receipt of this 
information by the Governor of Missouri or his representative. 

A similar letter was furnished to the Governor of Missouri on 
30 September 1980. 

Copies of the report have also been sent to MG William E. Read, Division 
Engineer, U.S. Army Engineer Division, Lower Mississippi Valley, P.O. Box 80, 
Vicksburg, Mississippi; Mr. Fred A. Lafser, Director of the Missouri 
Department of Natural Resources; and Dr. Wallace B. Howe, State Geologist. 

Sincerely, 

2 Incl 
As stated lonel, 

District Engineer 
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EMBARGOED FOR USE 
AFTER THE BRIEFING 

Office of the White Press Secretary 

December 2, 1977 

----------------------------------------------------------------------------
THE WHITE HOUSE 

STATEMENT BY THE PRESIDENT 

In my press conference this week, I announced that a safety inspection 
program for non-federal dams would begin immediately, to help prevent further 
tragedies like that ~t Toccoa Falls. 

I have directed the Secretary of the Army to commence at once the in­
spection of more than 9,000 non-federal dams that present a high potential for 
loss of life and property if they fail. The inspection program, to be adminis­
terd by the Corps of Engineers, will take approximately four years. We will 
make $15 million available for the program during this fiscal year, and hope 
to be able to inspect 1,800 non-federal dams during that year. It is impossible 
to predict the total cost of the program precisely, but we tentatively estimate 
it would be about $70 million. 

I have directed the Secretaries of Interior and Agriculture to cooperate 
with the Secretary of the Army in developing technical criteria and guidelines 
for inspections and assisting the states. This dam inspection program cannot 
be a substitute for effective dam safety programs at the state level; it is in­
tended to stimulate the states to action. The federal government will use this 
initiative to establish a partnership with the states in developing state programs. 
The federal program will be limited to initial inspections only, will involve no 
assumption of federal liability, and will be completed within four years. 

Because the inspection program will not resolve specific dam safety prob­
lems and will not relieve the states or owners of these structures of their 
responsibilities for public safety, we will ask for Governors to agree, prior 
to these inspections, to take certain steps toward establishing an adequate 
state program for darn safety. States that agree to take these steps will be 
given priority for federal inspections and technical assistance. We recognize 
that some states already have excellent dam safety programs, 

I have also asked the Secretary of the Army, in cooperation with the 
Secretaries of Interior and Agriculture and the Science Adviser to the President, 
to report back to me within one year on the status of the inspection effort, the 
development of state programs and any needed additional actions to assure national 
dam safety. 
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In summary: 

The federal governme-nt will: 

1. Begin immediately to work with all of the states to implement or improve 
the dam safety progran1s; 

2. Update the National Dam Inventory; 

3. Fund and administer the inspection of all the approximately 9,000 non­
federal darns in the high hazard potential category by virtue of their 
location; 

4. Fund and administer the inspection of intermediate hazard category dams 
on federal property; and 

5. Fund and administer the inspection of a limited number of other non-federal 
dams determined on a case-by-case basis, after co~sultation with state 
officials, to be in a condition presenting an immediate threat to public 
safety. 

The states will be asked to cooperate fully, by: 

1. Assuring implementation of an effective darn safety program; 

2. Assisting in implementing the federally-financed dam inspections including 
participation in state personnel training, and performing actual dam in­
spections where criteria are met; and 

3. Assuring that they will use available means to take remedial actions when 
unsafe dams are found. 

II II II II II 



December 5, 1977 

QUESTIONS AND ANSWERS ON 
THE NATIONAL PROGRAM OF INSPECTION OF DAMS 

WHAT IS THE NATIONAL DAM INSPECTION PROGRAM? 

It is a program td inspect, at federal cost, those non-federal dams whose 
failure would cause substantial loss of life and property damage. 

WHO IS RESPONSIBLE FOR THE SAFETY OF NON-FEDERAL DAMS? 

The owner of a dam is legally responsible for the potential hazards created 
by the structure. The state has the basic responsibility to protect the 
life and property of its citizens. The federal program for the inspection 
of dams does not change those basic responsibilities. 

WHY IS THE FEDERAL GOVERNMENT INVOLVED IN THE INSPECTION OF NON-FEDERAL DA..~S? 

1. A series of dam failures in the early 1970's caused major loss of life 
and property. 

2. Few states have adequate dam inspection programs. 
3. Congress passed the National Dam Inspection Act in 1972 which authorized 
a national inventory and inspection program by the Corps of Engineers. 

HOW MAi~Y DAMS WILL BE INSPECTED? 

About 9000. When the Corps of Engineers made the inventory of dams in the 
early 1970's, it identified about 49,000 dams with a height of at least 
25 ft. and a capacity of at least SO acre-feet (An Acre-foot of water is 
the volume of water covering an acre to a depth of one foot). Of these, 
about 9000 were located upstream of populated areas which would be seriously 
affected if the dams failed. 

HOW LONG WILL THE PROGR/~.}f LAST AND HOW MUCH WILL IT COST? 

About four years and an estimated cost of about $70,000,000. 

HOW 'WILL CORPS OF ENGINEERS INSPECT THE 9000 D~\.fS? 

Some of the dams will be inspected by Corps personnel. 
Contracts will b~ let to qualified engineering firms. 
States will be reimbursed for inspections performed by their personnel. 
In all cases, the inspection report will be reviewed by the Corps District 

Engineer and sent to the governor. 

WHAT SPECIFICALLY WILL THE CORPS OF ENGINEERS DO IN THE DA..~ INSPECTION PROGR.AH 
DURING THE NEXT FOUR YEARS? 

1. Fund and administer the inspection of some 9000 dams, 
2. Update their 1975 National Inventory of Dams. 
3. Assist the states in the development or improvement of state dam safety 
programs. 

WHAT WILL THE STATES BE ASKED TO DO? 

To cooperate fully by: 

1. Assuring implementation of an effective dam safety program. 



2. Assisting in implementing the federally-financed dam inspection including 
participation in state personnel training and performing actual dam inspec­
tions where criteria are met, and 
3. Assuring that they will use available means to take remedial actions when 
unsafe dams are f0und. 

HOW MUCH MONEY IS AVAILAl3Lf FOl\ 'fHlS FISCAL YEAR FOR THE DAM INSPECTION PROGRAM? 

$15,000,000 

WHEN WILL THE AC'l'UA L H6Pf'.Cfl0'.'": OF D:\.r1S BY THE CORPS OF ENGINEERS BEGIN? 

By rnid-De,~ember. 

WHO DETERNINES WHICH DAl1:3 WILL BE INSPECTED THE FIRST YEAR? 

That priority is ~stablished jointly by the governors of the respective states 
and the Corps of Engineers. 

WHAT ABOUT DA~fS RECErn'LY HiSPECTF.D RY THE STATES? 

Inspection will not be made of dams which have been inspected as part of a 
state agency dam saf~ty program which the Governor of the state requests 
be excluded from insp2ctio11. 

WHAT ABOUT DAHS PRESENTING AN IWtFDlA'fE THREAT TO PUBLIC SAFETY? 

They will be given top priority for inspection so that remedial measures can 
be taken prornp tly by the mvn ~~ rs. 

'JHY ARE THE FEDEKAL D:\l·i.3 EXCLUDED FI(0:-1 THE NATIONAL DA~·1 INSPECTION PROGPg.f? 

Becam,e the f2de.;·dl agencies resplmsible for those dams monitor and inspect 
those dams. 

DOES THE FEDEI,AL G()•.1r.r< :-:rir~~-:T ASSUME Af,Y RESl-'ONS IRlLITY FOR THE SAFETY OF NO~-FEDERAL 

DAMS IT INSPECTS'? 

No. Sect i,·;n 6 of the "Dam Inspect ion Act" of August 8, 197 2 states: "Ko thing 
con tainPd in ti1is ~\ct c.1nd no act ion or failure to act under this Act shal 1 be 
constrned (1) [u LCE:.:ate 2uy liability in tht~ United Stat2s or its officers or 
employee~; for tl:e. :·e:-.· Y .'E:'C y c, f <.LL:1ages , .. i used by such act ion or failure to act; 
or (2) to rc..liev(: <'.11i l)wner n·!" opt:rator of dam of the legal duties, obligations, 
or liaVLl:i.U.es i11ci. J c11i.: t<) the: uwnernhip or operation of the dam." 

WHAT ARE SO';fl:; Of 'HIE HL·{S CHECi~I::D DURING INSPECTION OF A Dl01? 

(1) Review uvliil .nble eniineering data on the design, construction and operation 
of the daill. (2) Di.'lu :iled visual inspection of the dam and control works, includ­
ing electrL:al. md mechanical el111iprnE11t, the res2rvoir area and the downstream · 
channel. (3) A11y e~Jdence of leakate, erosion, seepage, undue settlement, crac~­
ing and impropc1 hii1ctioni.ng of drains and relief wells. (4) Adequacy and ~uallty 
of aper a tion and r.i c ; il t t:11.:111ce procedures. ( 5) Adequacy of spillway and disc arge 
safety inflows witl1out overtopping or endnngering the safety of the dam. 

Prepard by: Puhlic Affairs Office 
Office Chief of Engineers 
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EMBARGOED FOR USE 
AFTER THE BRIEFING DECEMBER 2 • 197 7 

Office of the White House Press Secretary 

--------------------------~---------------------------------------r 

· THE WHITE HOUSE 

~ ~_s_~ound: Announcem~nt of 
Federal Program fQ~ ~nspection_of Non-Federal Dams 

Under Authority of P. L. 92-367 

I. Background. A series of dam failures in the early 1970's 
focused the atte11tion of the public and the federal govern­
ment on the human and property losses resultant from dam 
failures. The National Darn Inspection Act (P.L. 92-367) 
of 1972 provided for a national inventory and inspection 
program by the Corps of Engineers. The national inventory 
included approximately 49,000 dams, most of which were 
privately-owned. Of these approximately 9,000 were iden­
tified as high hazard, meaning that in the event of a 
failure, there would be substantial loss of life and 
property. To date vEry few of these darns have been in­
spected to determine their safety. 

II. §_c;_~· The program will provide for the inspection of the 
following: 

a. All dams in the high hazard potential category, a classi­
fication based upon location rather than structural sound­
ness (estimated to be about 9,000). 

b. Dams in the intermediate hazard category located on federal 
lands. 

c. A limited number of darns determined on a case-by-case basis 
after consultdtlon with state officials to be in a condition 
presenting an immediate threat to public safety. 

Note: Inspection will not be made of dams which have been in­
spected as part of a state agency dam safety program which the 
Governor of the state requests be excluded from inspection. 

III. Objectives. 

The objectives of the federally-financed darn inspection program 
are to: 

a. Provide technical inspection and evaluation of non-federal 
dams to identify actual high hazard conditions and to permit 
correction in a timely manner by non-federal interests. 
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b. Provide data for better definition of a viable national 
dam safety program, including the federal role. 

C... Encourage and prepare the states to initiate quickly ef­
fective dam safety programs for non-federal dams. 

IV. Fiscal Year 1978 Activities. 

The $15,000,000 appropriations for FY 1978 will be used to: 

a. Initiate the updating and completion of the national dam 
inventory to provide an adequate basis for planning and 
operation of an effective dam safety program. (Estimated 
FY 1978 Cost - $1,200,000. Estimated Total Cost over 3-year 
period - $3,600,000.) 

b. Initiate inspections of non-federal dams with high hazard 
potential, and of a representative sample of intermediate 
hazard non-federal dams on federal lands.1 

c. The first year effort would be designed to provide a sta­
tistically well-defined base for evaluation of the national 
dam safety problem and to make needed modifications in the 
program for FY 1979 and subsequent years. 

V. Responsibilities for Inspection Program. 

The Corps of Engineers will have lead program responsibility. 
The Departments of Interior and Agriculture will cooperate in the 
establishment of inspection criteria, assistance to the states and 
in follow-up recommendations. Whenever practicable and acceptable 
to the state government, an appropriate state agency will be en­
couraged to adopt an effective program for regulation of dams 
within the state. By such means state personnel will be trained 
and the state encouraged to adopt an effective program for regu­
lation of dams within its boundaries. 

VI. Principles of Implementation. 

a. The owner has the basic legal responsibilities for potential 
hazards created by a darn. The state has the basic responsi­
bilities for protection of life and property of its citizens. 
The federal program for inspection of dams will not modify these 
basic responsibilities. 

1 In addition to these inspections, there may be a limited number 
of inspections of other non-federal dams determined on a case-by­
case basis, after consultation with state officials, to be in a 
condition presenting a threat to public safety. 



3 

b. Priority in the federal inspection effort will be given to 
states which ·agree to cooperate in the inspection program. 
Recognizing the great diversity in current legislative auth­
orities and resources for dam safety activities available to 
the various state governments, the following con~itments on 
the part of the state would give priority to initiation of 
the federal inspection program: 

1. Assure that they will make a determined effort during 
1978 to implement effectively any existing state legis­
lation related to dam safety. 

2. Assure that they will seek actively legislation to augu­
ment the existing legislation if needed to provide an 
effective state program. 

3. Assist in implementing the federally-funded inspection 
program in a manner that will provide training for state 
personnel. 

4. Assure that they will use all available means to take 
remedial measures expeditiously in cases where l1azardous 
conditions are found to be present. 

5. Recognize that the federal inspection program does not 
create any liability in the United States for actions 
associated with these inspections and does not relieve 
an owner or operator of a dam of the legal duties, obli­
gations, or liabilities to the ownership or operation of 
the darn. 

c. Priority for federal funding for dam inspection in a state 
beyond FY 1978 will be dependent on an affirmative showing 
by the state government that a comprehensive and effective 
program for inspection of dam construction and operation in 
the interest of public safety will be adopted. 

VII. ~e~~urces. The initial $15,000,000 appropriation for FY 1978 
will enahle a significant start on the inspection of high hazard 
potential dams in each state. The work in FY 1978 will provide a 
basis for more precise definition of the effort and cost to complete 
the inspection program. Such a reassessment of the program is 
scheduled for July 1, 1978. 
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The best estimate of total federal cost of the program available 
at the present time- is: 

Updating the dam inventory 
Inspecting dams 

TOTAL 

$ 3,600,000 
6 7, OOQ.1-_0_901 
70,600,000 

VIII. Priority of Effort. 

1 

The Governor of each state will participate in the selection of 
the dams to be inspected and will receive notification of any 
hazardous conditions found during an inspection. Efforts will 
be concentrated initially on those dams considered to offer the 
greatest potential hazards to public safety. 

Based on cost of initial inspections with federally-funded, more 
detailed investigations limited to emergency situations only. Cost 
estimate is subject to July 1, 1978 review. 

II II II II II 



LMSED-P 

Alf'\' ,o 
-"ITU,TION 0# 

DEPARTMENT OF THE ARMY 
ST. LOUIS DISTRICT. CORPS OF ENGINEERS 

210 TUCKER BOULEVARD. NOf-{TH 
ST. LOUIS. MISSOURI 63101 

SUBJECT: Little Indian Creek Dam Phase I Inspection Report 

This report presents the results of field inspection and evaluation of the 
Little Indian Creek Dam (MO 30718). 

It was prepared under the National Program of Inspection of Non-Federal 
Dams. 

This dam has been classified as unsafe, non-emergency by the St. Louis 
District as a result of the application of the following criteria: 

a. This dam retains less than 50 percent of the Probable Maximum 
Flood without overtopping the embankment. 

b. Overtopping of the embankment could result in failure of the dam. 

c. Dam failure significantly increases the hazard to loss of life 
downstream. 

SUBMITTED BY: 

APPROVED BY: 



LITTLE INDIAN CREEK DAM 

Washington County, Missouri 

Missouri Inventory No. 30718 

Phase I Inspection Report 

National Dam Safety Program 

Prepared by 

Woodward-Clyde Consultants 

Chicago, Illinois 

Under Direction of 

St Louis District, Corps of Engineers 

for 

Governor of Missouri 

September 1980 



PREFACE 

This report is prepared under guidance contained in the Recommended Guide!ines 

for Safety Inspection of Dams for Phase I Investigations. Copies of these guidelines may 

be obtained from the Office of the Chief of Engineers, Washington, D. C., 20314. The 

purpose of a Phase I investigation is not to provide a complete evaluation of the safety of 

the structure nor to provide a guarantee on its future integrity. Rather the purpose of the 

program is to identify potentially hazardous conditions to the extent they can be 

identified by a visual examination. The assessment of the general condition of the dam is 

based upon available data (if any) and visual inspections. Detailed investigations, testing, 

and detailed computational evaluations are beyond the scope of a Phase I investigation; 

however, the investigation is intended to identify the need for more detailed studies. In 

view of the limited nature of the Phase I studies no assurance can be given that all 

deficiencies have been identified. 

In reviewing this report, it should be realized that the reported condition of the dam 

is based on observations of field conditions at the time of inspection along with any data 

which may be available to the inspection team. In cases where the reservoir was lowered 

or drained prior to inspection, such action removes the normal load on the structure, as 

well as the reservoir head along with seepage pressures, and may obscure certain 

conditions which might otherwise be detectable if inspected under the normal operating 

environment of the structure. 

It is important to note that the condition of a dam depends on numerous and 

constantly changing internal and external conditions, and is evolutionary in nature. It 

would be incorrect to assume that the present condition of the dam will continue to 

represent the condition of the dam at some point in the future. Only through frequent 

inspections can unsafe conditions be detected, so that corrective action can be taken. 

Likewise continued care and maintenance are necessary to minimize the possibility of 

development of unsafe conditions. 



Name of Dam 
State Located 
County Located 
Stream 
Date of Inspection 

PHASE I REPORT 
NATIONAL DAM SAFETY PROGRAM 

Little Indian Creek Dam 
Missouri 
Washington 
Unnamed tributary of Little Indian Creek 
5 June 1980 

Little Indian Creek Dam, Missouri Inventory Number 30718, was inspected by 

Richard Berggreen (engineering geologist), David Hendron (geotechnical engineer), and 

Sean Tseng (hydrologist). The darn is an abandoned barite tailings dam. 

The dam inspection was made following the guidelines presented in the 

"Recommended Guidelines for Safety Inspection of Dams". These guidelines were 

developed by the Chief of Engineers, US Army, Washington, D.C ., with the help of federal 

and state agencies, professional engineering organizations, and private engineers. The 

resulting guidelines represent a consensus of the engineering profession. They are 

intended to provide an expeditious identification, based on available data and a visual 

inspection of those dams which may pose hazards to human life or property. In view of 

the limited nature of the study, no assurance can be given that all deficiencies have been 

identified. 

The St Louis District, Corps of Engineers, has classified this dam as a high hazard; 

we concur with this classification. The estimated damage zone extends approximately 

l O mi downstream of the dam. Several vacation homes and permanent residences are 

located within this damage zone. The loss of life and property could be significant in the 

event of overtopping and failure of the dam. 

The dam is classified intermediate due to its maximum height of 64 feet. The 

reservoir storage capacity is 578 ac-ft. 

Our inspection and evaluation indicate the darn is in a generally unsatisfactory 

condition. This dam has no spillway or discharge channel. The cohesionless nature of the 

embankment materials suggest the dam would be severely eroded in the event of 

significant overtopping. Inclined trees on the face of the embankment indicate that some 
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sloughing of the face of the embankment has occurred. Mining activities at the toe of the 

dam have left cut faces which have reduced the apparent stability of the embankment. 

The downstream face of the dam appears steep, 33 to 35 degrees, and future stability of 

the slope is questionable if small changes occur to conditions observed during the 

inspection. 

Hydrologic analyses indicate that precipitation events greater than 12 percent of 

the Probable Maximum Flood (PMF) will overtop the low point of the embankment. This 

is following an antecedent storm of 6 percent of the PMF. The PMF is defined as the 

flood event that may be expected to occur from the most severe combination of critical 

meterologic and hydrologic conditions that are reasonably possible in the region. A flood 

with 1 percent probability-of-occurrence (100 year storm) will be contained within the 

reservoir. The starting water surface for the 12 percent PMF storms was 805.1 ft 

following the antecedent storm. Starting water surface for the 50 and 100 percent PMF 

storms was 808.4, minimum top of dam due to the antecedent storms. Starting water 

surface for the 1 percent storm was the high water line of 803.4 ft. 

The dam is currently abandoned and there are no maintenance or inspection 

programs. 

It is recommended that the following studies be made and the following actions be 

taken, under the guidance of an engineer experienced in the design and construction of 

dams: 

1. Construct a spill way to minimize storage behind the dam and to pass the 

appropriate design flood. 

2. Construct a discharge channel so that erosion of the toe of the embankment 

will not occur. 

3. Make seepage and stability analyses of the dam comparable to those required 

in the recommended guidelines. These analyses should be made for appropriate 

loading conditions, including earthquake loads. 

4. Implement a program of periodic inspections to detect any changes in seepage 

rate and turbidity of seepage water and to identify areas of slope instability, such as 

slumping and erosion of the face of the dam. 
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It is suggested the owner takes action on those recommendations without undue 

delay to avoid further deterioration of this structure which could lead to the development 

of unsafe emergency conditions. 

WOODWARD-CLY DE CONSULTANTS 

Richard G. Berggreen 
Registered Geologist 

~~tL<4 ~:_;~,~k-
StanJey F. Ghienski, P. ef -
Vice-President 



OVERVIEW 
LITTLE INDIAN CREEK DAM 

MISSOURI INVENTORY NUMBER 30718 
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1.1 General 

PHASE I INSPECTION REPORT 

NATIONAL DAM SAFETY PROGRAM 

LITTLE INDIAN CREEK DAM, INVENTORY NO. 30718 

SECTION l 

PROJECT INFORMATION 

a. Authority. The National Dam Inspection Act, Public Law 92-367, provides for 

a national Inventory and inspection of dams throughout the United States. 

Pursuant to the above, an inspection was conducted of the Little Indian Creek 

Dam, Missouri Inventory number 30718. 

b. Purpose of inspection. "The primary purpose of the Phase I investigation 

program is to identify expeditiously those dams which may pose hazards to 

human life or property ••• The Phase I investigation will develop an assessment 

of the general condition with respect to safety of the project based upon 

available data and a visual inspection, determine any need for emergency 

measures and conclude if additional studies, investigations and analyses are 

necessary and warranted." (Chapter 3, Recommended Guidelines for Safety 

Inspection of Dams). 

c. Evaluation criteria. The criteria used to evaluate the dam were established in 

the "Recommended Guidelines for Safety Inspection of Dams"; "Engineering 

Regulation No. 1110-2-106 and Engineering Circular No. 1110-2-188 ", 

Engineering and Design National Program for Inspection of Non-Federal Dams, 

prepared by the Office of Chief of Engineers, Department of the Army, and 

"Hydrologic/Hydraulic Standards, Phase I Safety Inspection of Non-Federal 

Dams" prepared by the St Louis District, Corps of Engineers (SLD). These 

guidelines were developed with the help of several federal agencies and many 

state agencies, professional engineering organizations, and private engineers. 
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1.2 Description of Project 

a. Description of dam and appurtenant structures. Little Indian Creek Dam is an 

abandoned tailings dam. Its construction procedure and usage are typical of 

other barite tailings dam in the area but are not typical of dams constructed 

for the impoundment of water. The unique nature of these tailings dams has a 

significant impact on their evaluation. A brief description of the general 

construction procedure and usage of Missouri barite tailings dams is necessary 

to understand the unique nature of these dams, and understand the differences 

between these dams and conventional water-retaining dams. 

At the start of a barite mining operation in this area, a 10 to 20-ft high starter 

dam is usually first constructed across a natural stream channel. Generally 

the streams are intermittent so that construction is carried out in the dry. 

Trees and other vegetation are removed from the dam site and then a cutoff is 

often made to shallow bedrock. Locally obtained earth, usually a gravelly 

clay, is then placed to form the embankment. Compaction is limited to that 

provided by the equipment. 

The barite ore is contained within the residual gravelly clay which is mined 

with earth-moving equipment. At the processing plant, the ore is washed to 

loosen and remove the soil. This water is obtained from the reservoir area 

behind the dam. The soil-laden, wash water (and water from other steps in the 

process) is then discharged into the reservoir. There, the soil is deposited by 

sedimentation and the water recycled. Another step in the process removes 

the broken gravel-sized waste which is called "chat". 

As the level of the fine tailings increases, the dam is raised. The usual method 

is to dump chat on the dam crest. The chat is spread over the crest so that a 

relatively constant crest width is maintained as the dam is raised. Generally 

the crest centerline location is also maintained. However, the crest centerline 

location may migrate upstream if there is insufficient chat available and 

downstream if an excessive quantity of chat is available. The latter is 

uncommon, because it is indicative of a poor ore deposit. 
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This method of construction results in embankment slopes which are close to 

the natural angle of repose for the chat. They can be considered to be near a 

state of incipient failure. 

A large quantity of water is required for a barite processing, on the order of 

2000 to 5000 gal/min. Thus, it has been the opera tors' practice to construct 

the dam so that all inflow to the reservoir is recycled in order to have 

sufficient water for the operation. The result is that formal spillways or 

regulating outlets are generally not constructed. In most cases, a low point on 

or near the dam is provided for overflow, should the storage capacity be 

exceeded. 

The fine tailings typically fill more than 80 percent of the total storage 

volume. This results from the opera tor's practice of maintaining only a 2 to 

5 ft elevation differential between the level of the tailings and the dam crest. 

The differential is usually greater further a way from the discharge point and 

also typically further away from the dam. 

The geotechnical characteristics of the fine tailings are somewhat similar to 

recent lacustr ine clay deposits. Where the tailings have been continuously 

submerged, they have a very soft consistency and high water contents. When 

evaporation causes the water level to recede and the tailings are exposed, a 

stiff crust forms as the tailings dry out. Below the crust, the tailings retain 

their soft consistency for long periods of time. This consistency is very 

gradually modified by a slow process of consolidation. 

Little Indian Creek Dam is generally representative of barite tailings dams. 

The dam has no spill way or discharge channel. The controlling elevation for 

overflow from this dam appears to be approximately at el 808 ft (MSL) near 

the north end of the embankment. An outlet pipe was found through the 

embankment near the southwest corner, but was at el 814 ft (MSL), above the 

overflow point on the crest of the dam. No control structures exist at the 

overflow area to control flows. 

-=~-----"-='-·· -~·----- - -- - ·-- ---- --
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b. Location. The dam is located on an unnamed tributary of Little Indian Creek, 

approximately 0.5 mi southeast of the town of Richwoods in Washington 

County, Missouri, Mineral Land Survey 113020, T40N, R2E; (Fig. 1), USGS 

Richwoods NE 7 .5 minute quadrangle map. 

c. Size classification. The dam is classified as intermediate size due to its 

maximum height of 64 feet. 

578 ac-ft. 

The storage capacity of the reservoir is 

d. Hazard classification. The St Louis District, Corps of Engineers has classified 

this dam high hazard; we concur with this classification. The estimated 

damage zone extends approximately ten miles downstream of the dam. Within 

this damage zone are nine dwellings and several trailers. 

e. Ownership. We understand the dam is owned by Desoto Mining Co, Box 35, 

Richwoods, Missouri, 63071. Correspondence should be addressed to 

Mr Durward Spees. 

f. Purpose of dam. The dam was constructed to impound fine barite tailings 

produced by washing of barite ore mined in the vicinity. Water was recycled 

from the reservoir and used in the barite processing operations. The dam is 

currently abandoned. 

g. Design and construction history. The present owner has no records of the 

design or construction of the dam. A for mer owner was located (Mr J. E. 

Politte) and he indicated the dam was started 30 to 40 years ago but could not 

recall the original owner. His company, Politte Brothers Mining Co, took over 

operations in 1961 or 1962, used the pond and added to the height of the dam. 

Operations ended in 1971 or 1972, and the pond has been inactive since then. 

We understand Desoto Mining Co currently owns the property. Mr R. L. 

Davidson of Desoto Mining Co said there are no present plans to reactivate the 

pond. 

h. Normal opera ting procedures. 

facility. 

No opera ting records were found for this 
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1.3 Pertinent Data 

a. Drainage area. Approximately 0.63 m/ 

b. Discharge at damsite. 

Maximum known flood at damsite Unknown 

Warm water outlet at pool elevation N/A 

Diversion tunnel low pool outlet at pool elevation N/A 

Diversion tunnel outlet at pool elevation N/A 

Gated spillway capacity at pool elevation N/A 

Gated spill way capacity at maximum pool elevation N/A 

Ungated spillway capacity at maximum pool elevation No spillway 

Total spillway capacity at maximum pool elevation No spillway 

c. Elevation (ft above MSL). 

Top of dam 8 08. 4 to 8 1 7. 0 

Maximum pool-design surcharge N/A 

Full flood control pool N/A 

Recreation pool N/A 

Spill way crest (gated) N/A 

Upstream portal invert diversion tunnel N/A 

Downstream portal invert diversion tunnel N/A 

Streambed at centerline of dam Unknown 

Maxim um tail water N/A 

Toe of dam at maximum section 750.8 

d. Reservoir. 

Length of maximum pool App roxim a tel y 1925 ft 

Leng th of recreation pool N/A 

Length of flood control pool N/A 



e. Storage (acre-feet). 

Recreation pool 

Flood control pool 

Design surcharge 

Top of dam 

f. Reservoir surface (acres). 

Top of dam 

Maximum pool 

Flood control pool 

Recreation pool 

Spillway crest 

g. Dam. 

Type 

Length 

Height 

Top width 

Side slopes 

Zoning 

Impervious core 

Cutoff 

Grout curtain 

h. Diversion and regulating tunnel. 

Type 

Length 

Closure 

Access 

Regula ting facilities 

N/A 

N/A 

N/A 

6 

578 (this volume does not include the 

volume occupied by the fine tailings 

impounded by the dam) 

48 

48 

N/A 

N/A 

N/A 

Bari te tailings 

Approximately 1685 ft 

Approximately 64 ft 

20 to 30 ft 

Downstream 1.5(H) to l(V); 

Upstream Unknown 

Unknown (probably none) 

Unknown (probably none) 

Unknown (probably to shallow rock sur­

face) 

Unknown (probably none) 

None 

N/A 

N/A 

NIA 
None 
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i. Spillway. 

Type No spillway 

Length of weir N/A 

Crest elevation N/A 

Gates N/A 

Downstream channel Flow runs intermittently through a 

relatively flat, open, rural area. 

j. Regulating outlets. None 



2.1 Design 

SECTION 2 

ENGINEERING DATA 

No design data or other engineering data are known to exist. 

2.2 Construction 

8 

No construction records are known to exist. Construction is apparently typical of 

barite dams in the area. See Section l.2a. 

2.3 Operation 

No operation records are known to exist. 

2.4 Evaluation 

a. Availability. No engineering data were available for review. 

b. Adequacy. The field survey and visual inspection conducted for this report and 

presented herein, are considered adequate to support to conclusions of this 

Phase I report. 

Seepage and stability analyses comparable to the requirements of the 

"Recommended Guidelines for Safety Inspection of Dams" were not available, 

which is considered a deficiency. These seepage and stability analyses should 

be performed for appropriate loading conditions (including earthquake loads) 

and made a matter of record. These analyses should be performed by an 

engineer experienced in the design and construction of dams. 

c. Validity. Not applicable. 
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2.5 Project Geology 

The dam site lies on the northern flank of the Ozark structural dome. The regional 

dip is to the north. The bedrock in the area is mapped as Cambrian age Eminence 

and Potosi dolomite formations on the Geologic Map of Missouri (Fig. 4). The Potosi 

Formation is a medium- to fine-grained, light gray dolomite, and typically contains 

an abundance of quartz druse characteristic of chert bearing formations. The 

Eminence Formation comformably overlies the Potosi Formation, and is similar in 

appearance but contains less quartz and chert. Some caves and large springs have 

been found in the Eminence in parts of Missouri; however, at the site, no evidence of 

solution activity was noted during the field inspection. 

The soil at the dam site is a dark red-brown, plastic residual clay (CH), character­

istically developed on the Potosi Formation. It is locally overlain by 1 to 5 ft of 

silty loess (ML). The area is mapped on the Missouri General Soils Map as Union­

Goss-Gasconade-Per idge Association. 

The Richwoods Fault zone Hes approximately 2 mi south of the dam site and is 

mapped on the Structural Features Map of Missouri (1971) as discontinuous for 

approximately 19 mi, in a WNW-ESE direction. The Ditch Creek Fault System is 

located about 3 mi north of the site and is mapped on the Structural Features 

map as approximately 11 mi long, paralleling the Richwoods Fault zone. The 

Ditch Creek System is mapped as north side down; the Richwoods fault is mapped as 

north sid~ up. These faults are Pre-Cambrian in age and are not in a seismically 

active area. They are not considered to pose a significant hazard to the dam. 



3.1 Findings 

SECTION 3 

VISUAL INSPECTION 

10 

a. General. Dam was inspected on 5 June 1980 without the owner's repre­

sentative present. This inspection indicated the dam was in a generaJly 

unsatisfactory condition. 

b. Dam. Little Indian Creek Dam consists of coarse tailings locally referred to as 

"chat". This material is sandy gravel and sand (G W, SW). It is cohesionless and 

permeable, and would likely be severely eroded if the dam were overtopped. 

The slope on the face of the dam has an angle of 33 to 35 degrees, which is 

probably very close to the natural angle of repose for this material. 

There was no evidence of horizontal or vertical displacement of the dam crest 

alignment. No evidence of serious erosion, detrimental settlement, cracking, 

animal burrows, depressions or sinkhole development was noted during the 

visual inspection. 

Seepage noted along the toe of the left abutment (as the observer faces 

downstream) was estimated at about 5 gal/min. Away from the toe of the 

dam, the small stream which collects both seepage and overland runoff was 

estimated to be carrying about 15 gal/min. The seepage water did not appear 

to be carrying any fine soil particles. 

Near the right abutment, mining activities have extended to the toe of the 

dam (Photo 1), and left a near vertical cut (6 to 7 ft in height) near the toe of 

the dam. 

Vegetation on the face of the dam consists of scattered bush and small to 

moderate size trees. Several of the trees appear to be inclined downhill, 

suggesting some surface sloughing may have occurred on the face of the dam. 
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However, no evidence of currently active or recent slope movements was 

noted during the site inspection. 

c. Appurtenant structures 

1. Spillway. This dam has no spillway or discharge channel. In the event 

that the reservoir would become filled, discharge would occur at the low point 

in the dam crest near the north abutment. Elevation of this low point was 

surveyed at 808.4 ft (MSL). No reports or other evidence of overflow was 

identified during the visual inspection. 

2. Overflow pipe. A 8 in. pipe is buried in the dam, about 4 ft below the 

dam crest as shown in Fig. 3B and Photo 5. There are no controls on the pipe. 

The pipe is above the elevation where overtopping of the dam crest near the 

north abutment would occur, and is therefore of no value prior to overtopping. 

d. Reservoir area. Approximately 60 percent of the impoundment surface area 

was above the water level at the time of inspection. This area is underlain by 

tailings which consist primarily of a relatively impervious mixture of sand, silt 

and clay. Low brushy vegetation is growing on the tailings. 

Slopes surrounding the reservoir area are relatively flat and estimated to be 

less than 10 (H): 1 (V). No indication of potential instability of these slopes 

was observed, at the time of the inspection. 

e. Downstream channel. The channel below the dam flows through a relatively 

flat, open, rural area. It is an intermittent stream. No reports or other 

evidence of overflow was identified during the visual inspection. 

3.2 Evaluation 

Our evaluation indicates the dam is in a generally unsatisfactory condition. There is 

evidence of some surface sloughing on the downstream slope. Seepage at present 

does not contain soil particles and is not excessive, but could increase in the future 

and cause further slope instability. 
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There is no spill way in this dam. In view of the cohesionless nature of the 

embankment materials and the steep downstream face of the dam, overtopping 

could result in serious erosion and failure of the embankment. 

Further mining at the toe of the slope could result in slope failures on the face of 

the embankment. 



4.1 Procedures 

SECTION 4 

OPERATIONAL PROCEDURES 

No operating procedures currently exist as the dam has been abandoned. 

4.2 Maintenance of Dam and Spill way 

13 

No maintenance is performed as the dam has been abandoned. There is no evidence 

of any planned maintenance in the future. The dam has no spillway or discharge 

channel. 

4.3 Maintenance of Operating Facilities 

Not applicable. 

4.4 Description of Any Warning System in Effect 

The visual inspection did not identify any warning system in effect at this dam. 

4.5 Evaluation 

There is no evidence of any plan for periodic inspections and performance of 

maintenance. In view of the abandoned nature of the dam, the lack of spillway, and 

the erodibility of the embankment, the dam could erode and deteriorate to an unsafe 

condition with time without being noticed. The lack of a warning system is also 

considered a deficiency for the conditions observed. 



5.1 Evaluation of Features 

SECTION 5 

HYDRAULIC/HYDROLOGIC 

14 

a. Design data. No hydrologic or hydraulic design information was available for 

evaluation of this reservoir and dam. Pertinent dimensions of the dam and 

reservoir were surveyed on 5 June 1980, measured during the visual inspection 

or estimated from USGS topographic maps. The map used in the analysis is 

the USGS Richwoods NE 7.5 minute quadrangle map. 

b. Experience data. No recorded history of rainfall, runoff, discharge, or pool 

stage data were available for this reservoir and dam. 

c. Visual observations. Little Indian Creek Dam is an abandoned tailings dam. 

No designed spillway was identified during the visual inspection. A pipe was 

located near the west end of the embankment, but surveyed elevations 

indicate the dam would be overtopped before the pipe carried any flow. Other 

observations regarding the reservoir, dam, or spillway are presented in 

Section 3, Visual Inspection. 

Seepage through the embankment noted during the visual inspection is not 

hydrologically significant in the overtopping analysis. 

d. Overtopping potential. The overtopping potential hydrologic analysis for this 

dam was performed using the "HEC-1, Dam Safety Version" (1 April 1980) 

computer program. The method used, the data and output summaries are 

presented in Appendix B. The analyses show that the dam would be overtopped 

by any hydrologic event greater than 50 percent of the Probable Maximum 

Flood (PM F). However, the l percent probability-of-occurrence ( 100-year 

flood) event would be contained in the tailings pond impoundment without 

overtopping the dam. 
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Since the dam is made of erodible materials, overtopping could result in 

substantial erosion of the embankment. Substantial erosion could lead to 

failure of the dam. 

The dam will be overtopped by a storm of greater than 12 percent of the PMF 

(following an antecedent storm of 6 percent of the PMF). 

The PMF is defined as the flood event which may be expected to occur from 

the most severe combination of critical meteorologic and hydrologic con­

ditions that are reasonably possible in the region. 

The following results were obtained for the dam from the hydrologic/hydraulic 

analyses summarized in Appendix B: 

Precipitation 
Event 

12% PMF 

50% PMF 

100% PMF 

Max 
Reservoir 
W .S. Elev. 
ft (MSL) 

808.4 

810.7 

811. 4 

Max Depth 
of Overtopping 

ft 

0 

2.3 

3.0 

Max 
Outflow 

ft3 /sec 

0 

1278 

2628 

Duration of 
Overtopping 

hrs 

0 

48 

48 

The antecedent storm for the 12 percent PMF event (Y2 of that storm or equal 

to 6 percent PMFJ was calculated to produce a starting water surface for the 

12 percent routing of 805.l ft. The starting water surface for the 50 and 

100 percent PMF routings was equal to the minimum top of dam, 808.4 ft. 



SECTION 6 

STRUCTURAL STABILITY 

6.1 Evaluation of Structural Stability 

16 

a. Visual observations. Visual observations which adversely affect the structural 

stability of this dam are reported in Section 3. Features of specific note 

include the lack of a spillway and discharge channel; evidence of sloughing on 

the face of the dam, and mining cut faces at the toe of the dam. 

b. Design and construction data. No design or construction data relating to the 

structural stability of the dam were found. In particular, seepage and stability 

analyses comparable to the requirements of the "Recommended Guidelines for 

Safety Inspection of Dams" were not available, which is considered a 

deficiency. 

c. Operating records. No appurtenant structures requiring operation exist at this 

dam. 

d. Post construction changes. Post-construction changes are apparently limited 

to the mining activities at the toe of the dam (Photo 1). 

e. Seismic stability. The dam is in Seismic Zone 2, to which the guidelines assign 

a moderate damage potential. Since no static stability analysis is available for 

review, the seismic stability cannot be evaluated. However, as the tailings are 

fine-grained, saturated materials and the dam is made of loose, granular 

material, substantial deformation damage or failure could occur in the event 

of a severe seismic event. 



7.1 Dam Assessment 

SECTION 7 

ASSESSMENT/REMEDIAL MEASURES 

17 

a. Safety. Based on the visual inspection, Little Indian Creek Dam appears to be 

in a generally unsatisfactory condition. 

As a consequence of the widely-used procedure for construction of barite 

tailings dams, the slopes of the dams are placed at the angle of natural repose 

for the material. This results in slopes which are very steep and exist near 

incipient failure with safety factors approximately equal to one. Gradual 

improvement of the factor of safety against overall slope failure can be 

expected with time, as consolidation and desiccation of the impounded fine­

grained tailings increase their strength and decrease the driving forces acting 

on the embankment. 

The slopes placed at the angle of natural repose will only remain stable if they 

are protected against changes that will increase load or decrease strength. 

Such changes include but may not be limited to the following: 

1. Overtopping by water. 

2. Higher pore pressures (or seepage forces). 

3. Undercutting of the toe of the slope by erosion or mining activity. 

4. Increase in the height of the slope (applicable to active operations). 

5. Liquefaction (such as may result from a seismic event). 

-------------------------------------- - ., ... ·-·--· .. ------- ------, L 
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The first four changes are subject to control by owners and operators and must 

receive careful attention to maintain stable dam embankments. The fifth 

influence re presents a risk, the magnitude of which cannot be estimated 

without further study. 

b. Adequacy of information. Seepage and stability analyses com parable to the 

requirements of the "Recommended Guidelines for Safety Inspection of Dams" 

were not available; this precludes an evaluation of the structural and seismic 

stability of the dam. The lack of these analyses is considered a deficiency. 

c. Urgency. The deficiencies described in this report could affect the safety of 

the dam. Corrective actions should be initiated without undue delay. 

d. Necessity for Phase ll. In accordance with the "Recommended Guidelines for 

Safety Inspections of Dams", the subject investigation was a minimum study. 

This study revealed that additional in-depth investigations are needed to 

complete the assessment of the safety of the dam. Those investigations which 

should be performed without undue delay are described in Section 7.2.b. It is 

our understanding from discussions with the St Louis District that any 

additional investigations are the responsibility of the owner. 

7 .2 Remedial Measures 

a. Alternatives. There are several general options available which may be 

considered to reduce the possibility of dam failure or to diminish the harmful 

consequences of such a failure. Some of these options are: 

1. Remove the dam, or breach it to prevent storage of water. 

2. Increase the height of the dam and/or construct a spillway adequate to 

pass the Probable Maximum Flood without overtopping the dam. 

3. Purchase downstream land that would be adversely impacted by dam 

failure and restrict human occupancy. 
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4-. Enhance the stability of the dam to permit overtopping by the ProQable 

Maximum Flood without failure. 

5. Provide a highly reliable flood warning system (generally does not 

prevent damage but decrease chances of loss of life). 

b. Recommendations. Based on our inspection of Little Indian Creek Dam, it is 

recommended that further study be conducted without undue delay, under the 

guidance of an engineer experienced in the design and construction of dams, to 

evaluate, as a minimum: 

1. Design and construction of a spill way and discharge channel of adequate 

capacity. Location and capacity of discharge channel should be such as to 

inhibit potential erosion at the toe of embankment. 

2. The establishment of an effective, practical warning system for advising 

downstream residents should unsafe conditions develop at the facility. 

c. Operation and maintenance procedures. A program of periodic inspections 

should be initiated to identify evidence of slope instability and increases in the 

amount of seepage flow or turbidity of the seepage water. Reports of 

inspections and any recommended maintenance should be made a matter of 

record. 
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1. Bullrock (coarse tailings) on face of dam. Note mining cut face at toe of dam, left 
center. Looking northeast. 

2. Roadway on crest of dam. lmpoundment area to the right. Looking north. 



3. Downstream face of dam. 
face. Looking southwest. 

Note leaning trees indicating possible slumping of s lo oe 

4. Overland drainage gully at toe of dam. Looking east. 



5. Inoperative outlet pipe near south end of embankment. Looking south. 

6. Total seepage and overland drainage below toe of dam. Looking east. 



7. Downstream hazards, west end of town of Richwoods. Looking northwest from 
crest of dam. 
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B.l Procedures 

APPENDIX B 
Hydraulic/Hydrologic Data and Analyses 

a. General. The hydraulic/hydrologic analyses were performed using the "HEC-1, 
Dam Safety Version (1 Apr 80)" computer program. The inflow hydrographs 
were developed for various precipitation events by applying them to a 
synthetic unit hydrograph. The inflow hydrographs were subsequently routed 
through the reservoir and appurtenant structures by the modified Puls 
reservoir routing option. 

b. Precipitation events. The Probable Maximum Precipitation (PMP) and the 1 
and 10 percent probability-of-occurrence events were used in the analyses. 
The total rainfall and corresponding distributions for the 1 and 10 percent 
probability events were provided by the St. Louis District, Corps of Engineers. 
The Probable Maximum Precipitation was determined from regional curves 
prepared by the US Weather Bureau (Hydrometeorological Report Number 33, 
1956). 

c. Unit hydrograph. The Soil Conservation Services (SCS) Dimensionless Unit 
Hydrograph method (National Engineering Handbook, Section 4, Hydrology, 
1971) was used in the analysis. This method was selecte~ because of its 
simplicity, applicability to drainage areas less than 10 mi , and its easy 
availability within the HEC-1 computer program. 

The watershed lag time was computed using the SCS "curve number method" 
by an empirical relationship as follows: 

where: 

L = 1o.8 (s+i)0.7 

1900 v 0•5 

L = lag in hours 

(Equation 15-4) 

.2. = hydraulic length of the watershed in feet 
s = 1000 -10 where CN = hydrologic soil curve number 

CN 
Y = average watershed land slope in percent 

This empirical relationship accounts for the soil cover, average watershed 
slope and hydraulic length. 

With the lag time thus computed, another empirical relationship is used to 
compute the time of concentration as follows: 

where: 

T 
c = L 

0.6 
(Equation 15-3) 

T = time of concentration in hours c 
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L = lag in hours. 

Subsequent to the computation of the time of concentration, the unit 
hydrograph duration was estimated utilizing the following relationship: 

where: 
.10 = 0.133T (Equation 16-12) 
.1 D = dura tio1l of unit excess rainfall 
Tc = time of concentration in hours. 

The final interval was selected to provide at least three discharge ordinates 
prior to the peak discharge ordinate of the unit hydrograph. For this dam, a 
time interval of 10 minutes was used. 

d. Infiltration losses. The infiltration losses were computed by the HEC-1 
computer program internally using the SCS curve number method. The curve 
numbers were established taking into consideration the variables of: (a) 
antecedent moisture condition, {b) hydrologic soil group classification, (cJ 
degree of development, (dJ vegetative cover and (eJ present land usage in the 
watershed. 

Antecedent moisture condition III (AMC III) was used for the PMF estimates 
and AMC II was used for the 1 and 10 percent probability events, in 
accordance with the guidelines. The remaining variables are defined in the 
SCS procedure and judgements in their selection were made on the basis of 
visual field inspection. 

e. Starting elevations. Reservoir starting water surface elevations for this dam 
were set as follows: 

(1) 1 and 10 percent probability events - high water mark elevation of 
803.4 ft. 

(2) Probable Maximum Storm - minimum top of dam elevation of 
808.4 ft. 

f. Spillway rating curve. No spillway is present at this dam. 

B.2 Pertinent Data 

a. Drainage area. 0.63 mi2 

b. Storm duration. A unit hydrograph was developed by the SCS method option of 
HEC-1 program. The design storm of 48 hours duration was divided into 
10 minute intervals in order to develop the inflow hydrograph. 

c. Lag time. 1.47 hrs. 

d. Hydrologic soil group. C 

e. SCS curve numbers. 

1. For PMF- AMC III - Curve Number 89 
2. For 1 and 10 percent probability-of-occurrence events AMC II - Curve 

Number 77 
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f. Storage. Elevation-area data were developed by planimetering areas at 
various elevation contours on the USGS Richwoods NE 7.5 minute quadrangle 
map. The data were entered on the $A and $E cards so that the HEC-1 
program could compute storage volumes. 

g. Outflow over dam crest. As the profile of the dam crest is irregular, flow 
over the crest was computed according to the "Flow Over Non-Level Dam 
Crest" supplement to the HEC-1 User's Manual. The crest length-elevation 
data and hydraulic constants were entered on the $D, $L, and $V cards. 

h. Outflow capacity. The overflow rating curve was computed by the intrinsic 
formula within the HEC-1 program, with pertinent data entered on the $$ 
card. 

i- Reservoir elevations. For the 50 and 100 percent of the PMF events, the 
starting reservoir elevation was 808.4 ft, the low area on the dam crest. For 
the l and 10 percent probability-of-occurrence events, the starting reservoir 
elevation was 803.4 ft, the elevation of the high water line in the reservoir 
area. 

B.3 Results 

The results of the analyses as well as the input values to the HEC-1 program follow 
in this Appendix. Only the results summaries are included, not the intermediate 
output- Complete copies of the HEC-1 output are available in the project files. 
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